Introduction
Our green planet is progressively contaminated by different contaminants.
Heavy metals can be considered as one of the most serious contaminant groups which have been released in the biosphere by human activities. Industrial activities, energy production, construction, urban waste treatment, and vehicle exhaust are some of the sources causing large quantities of heavy metal contamination in atmosphere, water, and soil [1] . Mercury compounds was established using X-ray studies in 1927 [5] and Raman spectroscopy in 1934 [6] making it one of the earliest, if not the first, covalent metal-metal bonds to be characterised. Other mercury polycations are the linear Hg2 3+ and Hg2 4+ ions [6] and the triangular Hg4 3+ ion [7] and a number of chain [8] and layer polycations [9] .
Due to the adverse health effects of mercury and cadmium, detection of trace amount of these elements in any environmental sample especially the ones which are related to human being is very important.
Determination of these elements requires sufficiently sensitive techniques to detect μg/L or sublevels. In the literature, there are many techniques including atomic absorption spectrometry (AAS) [10, 11] , graphite furnace atomic absorption spectrometry (GFAAS) [12, 13] , inductively coupled plasma optical emission spectrometry (ICP-OES) [14, 15] , and inductively coupled plasma mass spectrometry (ICP-MS) [16, 17] have been sugessted for the determination of Hg2 2+ and Cd 2+ in various matrices. Although AAS has been used for many elements in variety of matrices [18, 19] but the present study uses Au-nanoparticles to study these heavy metals.
Gold nanoparticles (AuNPs) are also useful colorimetric probes because of their distance-dependent optical properties and extremely high extinction coefficients invisible region [20, 21] 
Synthesis of AuNPs
The Au seeds were synthesized according to Ferns method [31] . Briefly, 100 ml of 1 mmol Samples were brought to the laboratory and kept in the fridge before analysis. All of the system parameters were optimized for each analyte to increase the sensitivity. While optimizing, all the parameters were kept constant except one variable at a time. Cd 2+ for soft sulfur atom [34] .
Results and Discussion

Optimization
Optimization of NaCl Concentration
Ion strength has a crucial role in the aggregation process that can be attributed to the ability of strong electrolytes to constrict the aroused electrical double-layer from the capping agent. Also, it is found that by increasing the ion strength above a certain limit, the aggregation of nanoparticles is induced even in the absence of analytes [35] . As can be seen from the best structure for interaction with AuNPs in of pH 7 and in basic pHs, these metal ions can change in hydroxide sediment form [37] .
Therefore, the pH 7 was chosen for further studies.
Optimization of incubation time
Different incubation times were examined to find the optimum value. The results indicated that AuNPs after mixing with Hg2 2+
and Cd 2+ in optimum conditions, was started to aggregate then was suppressed therefore spectral change was detectable in the 10 min as an optimum incubation time. So we used this range of time as the end time for simultaneous kinetic study Figure 5 . The correlation between the different calibration samples was avoided since collinear component in the training set data had tendency to cause under-fitting in the PLS models [38] (Figure 6 and 7) . The detection limit was 1.21×10 -7 and 0.5 ×10 -7 mol L -1 (n=5) for Hg2 2+ and Cd 2+ , respectively. Table 1 
PLS model development
Linear range of calibration curves
Interference study
The influences of foreign coexisting substances such as naproxen, ascorbic acid, tramadol, codeine, acetaminophen, saccharides, amino acids and ions were tested. As listed in in these spiked samples. The results showed good recoveries (90.0-107.4 ℅) ( Table 7) .
The results demonstrated the potential applicability of this method for simultaneous detection of Hg2 2+ and Cd 2+ in real samples.
Conclusion
The LSPR of the AuNPs synthesized through 
